INTRODUCTION
Studies of gene-environment interplay-how genetic factors and social context jointly influence behavior-have typically focused on one envi-1 This research uses data from the Add Health study designed by J. Richard Udry, Peter S. Bearman, and Kathleen Mullan Harris and is supported by the Add Health wave-4 program project directed by Kathleen Mullan Harris (grant no. 3P01 HD031921), funded by the National Institute of Child Health and Human Development with cooperative funding from 17 other agencies. An earlier version of this article was presented at the Robert Wood Johnson Foundation's Workshop on Genetics and Social Structure, March 6-7, 2006 , at Columbia University. The authors gratefully ronmental factor at a time, resulting in a highly constrained view of social context. Given their expertise in the conceptualization and measurement of contexts, sociologists have much to offer to these endeavors. In this article, we introduce the concept of environmental contingency as a corrective to the present focus on singular dimensions of social context. Environmental contingency refers to conditional relationships among contextual factors that jointly produce an environmental effect. Environmental contingency may refer to configurations of environmental factors that produce an effect (synergies) and to different configurations of environmental factors that are associated with a similar level of or degree of change in a behavior (equifinality): these two types of contingencies are not mutually exclusive.
2 Viewed jointly, these distinctions raise the possibility that gene-environment interplay involves multiple, substitutable configurations of environmental factors resulting in essentially the same outcome (equifinal synergies).
Sociologists' engagement with genetically informed samples will also benefit their scientific efforts to the extent that they are interested in establishing the effects of social contexts on individuals. People differ in how they interpret and react to their settings, and such differences likely reflect genetic factors. When these genetic differences are taken into account, a more nuanced view of the specific aspects of context that matter becomes possible. For example, Caspi et al. (2003) show that the link between life events and depression-well established in sociology-is virtually nonexistent among individuals with a certain genetic variant, or allele, but quite strong among those with a different variant. The challenge then becomes the identification of social psychological mechanisms by which the risky variant combines with life events to increase depression. As Freese (2008 [in this issue] ) explains, attention to genetic differences does not undermine sociology's thematic commitments to the social basis of behavior, but rather will contribute to a better understanding of the social mechanisms by which genes translate into behaviors (see also Shanahan and Hofer 2005) .
We illustrate the fruitfulness of the concept of environmental contingency and the importance of accounting for molecular genetic differences when studying context by applying a novel analytic method, qualitative comparative analysis, and by drawing on molecular genetic data available in wave 3 of the National Longitudinal Study of Adolescent Health (Add Health).
We focus on a strategic empirical example: the link between diverse forms of social capital and educational continuation beyond secondary school. Since its ascendancy in the late 1980s, social capital has served as a central organizing principle and justification for a large number of sociological investigations into diverse behavioral outcomes (e.g., Portes 1998; Furstenberg 2005; Marsden 2005 ), including a multitude of studies on educational performance and attainment (e.g., Dika and Singh 2002 ; see also Morrow 1999; Sandefur, Meier, and Campbell 2006) . At the same time, social capital has had little impact on studies of gene-environment interplay, which typically examine how social stressors trigger genetic vulnerabilities. Our article thus serves as a corrective to this emphasis on invidious aspects of social context, since it documents the potential for relationships and organizations to play salutary roles in gene-environment processes.
The focus on educational continuation to the tertiary level is also strategic given empirical evidence showing this variable's decisive role in the later life course, including its associations with later income trajectories (Geweke and Keane 2000; Restuccia and Urrutia 2004) and physical and mental health (Dohrenwend et al. 1992; Ross and Wu 1995; Schnittker 2004; Avison 2005) .
We begin by discussing the concept of environmental contingency and then apply this idea to two fundamental forms of gene-environment interplay involving social capital (interactions and correlations), a gene associated with a dopamine receptor (DRD2), and educational continuation beyond secondary school. Finally, we examine the role of sex in such processes.
Social Capital as Environmental Contingency
Foundational statements imply or directly promote a view of social capital that emphasizes environmental contingency. For example, Bourdieu's comparison of provincial and Parisian students of different social classes led him to assert that the analyst must focus on "the system of factors, acting as a system, which exerts the indivisible action of a structural causality" (Bourdieu and Passeron 1990, p. 87) . Likewise, Coleman (1988, p. S101) argued that systems characterized by social capital require the analyst to "unpack the concept, to discover what components of social organization contribute to the value produced." For example, his many comparisons of students at public and private schools were based on the supposition that that these settings differed according to diverse dimen-sions that, when combined, created distinct social contexts. Both theorists held that social capital refers to organized patterns of "factors" or "components," the contingencies among which determine the efficacy of social capital in creating value.
Drawing on numerous definitions and distinctions, we define social capital as links that connect actors to resources that can facilitate the acquisition of something of value (Smith, Beaulieu, and Seraphine 1995; Portes 1998; Sun 1999; Dika and Singh 2002; Lin 2002) . Two analytic categories are central to this definition: links (connections between actors) and resources (any form of capital that has the capacity to facilitate the acquisition of something of value). Our model of environmentally contingent social capital holds that (1) only links that connect an actor to a relevant resource are potentially helpful. As a corollary, (2) a link or resource occurring by itself will not be effective in acquiring something of value. As an additional corollary, (3) a link and a resource that are not associated with each other will not be effective. Finally, (4) there may be multiple patterns of link-resource configurations that can facilitate the attainment of a goal. Statements 1, 2, and 3 describe the synergistic quality of social capital, and statement 4 raises the possibility of equifinality. Put differently, only link-resource configurations are sufficient, but any one of these configurations may be unnecessary.
Figure 1 presents links and resources suggested by prior research and with available measures in Add Health and, in so doing, also highlights the organized nature of these factors. Many studies have established the importance of a facilitative relationship with parents (i.e., a link) who are well educated (i.e., a resource; see Dika and Singh 2002; Kim and Schneider 2005) . As shown in figure 1, we operationalize this link-resource configuration as the degree to which the child talks to the parents about school and the parents' socioeconomic status (SES). Less well studied has been the link-resource configuration involving the parents and the school, whereby motivated, involved parents use formal and informal connections to the school's faculty members and to other students' parents to acquire useful information and advice for their child (Burt 2005; Kim and Schneider 2005) . School resources may include aspects of the curriculum (e.g., presence and popularity of academic tracks), student-teacher relations, and the school environment (e.g., safety, attendance rate, and school problems; Parcel and Dufur 2001a, 2001b; Lee and Burkam 2003) . Add Health includes a relevant measure of the link (parental involvement in school) and a proxy measure of school resources (the percentages of students who typically attend college and who are in a college track). 
DRD2-Social Capital Interplay
Social capital may interact with genetic predispositions, meaning variations in genetic factors that alter the likelihood of behavioral patterns. We focus on DRD2, a gene on chromosome 11 (q23.1) that encodes the D2 subtype of the dopamine receptor and plays a critical role in the functioning of many neural circuits in the human brain (see the appendix for an overview of DRD2). Although DRD2's exact behavioral correlates have yet to be identified, there is compelling evidence to suggest that they are dysfunctional in school settings. DRD2 risk is thus expected to decrease the likelihood of appropriate comportment in the classroom and in schoolrelated activities outside the classroom; in turn, learning and rapport with teachers will suffer. DRD2-social capital interactions.-A genetic predisposition refers to an alteration in the likelihood of a behavior given a genotype, not a fully determinative association. Could social settings rich in social capital attenuate or even nullify a link between risky DRD2 and continuation to postsecondary school? Students with high levels of social capital-as indicated by constellations of links and their associated resources-may be socialized and otherwise socially controlled so as not to express DRD2-related behavioral predispositions. Such students might also have highly educated parents who are heavily involved in the school, which could mitigate the consequences of any inappropriate behaviors.
The association between risky DRD2 alleles and the likelihood of matriculation to postsecondary school may attenuate in the presence of high social capital, which-considering figure 1-could refer to any of the following: a student-parent link involving parents with high SES (a resource); a parent-school link involving a high-quality school (a resource); or both link-resource configurations. DRD2-social capital correlations.-Likewise, the concept of environmental contingency has implications for gene-environment correlations, which reflect the tendency of people to experience environments that reflect their genotype. Such correlations may be nonpassive, in which case people with specific genes have a tendency to choose or otherwise select specific settings (e.g., certain genotypes may be associated with choices that create high levels of social capital, such as joining voluntary associations), or passive, in which case the environment has a tendency to react to people with specific genes in patterned ways (e.g., certain genotypes may create low social capital, as in parents' reacting harshly to an impulsive child).
Like gene-environment interactions, gene-environment correlations are likely to involve environmental contingency. Genetic predispositions often work by way of behavioral tendencies that operate across contextual domains, including school, work, family, and leisure. Caspi, Bem, and Elder (1989, p. 277) note that behavioral continuity in a person's life often reflects the "dispositionally guided selection and creation of environments" that, in turn, strengthen the initial dispositions (cumulative continuity). Thus, for example, people with a genetic predisposition for impulsivity and aggression are expected to seek interpersonal relationships and organizational affiliations that reinforce or at least permit the expression of these tendencies. Continuity across settings and time also reflects recip-rocal continuity, whereby people with specific genetic predispositions elicit common reactions from others. In turn, these common reactions encourage learned patterns of behavior, and people develop expectations about others that create consistent ways of behaving across domains and through time.
Together, the mechanisms of cumulative and reciprocal continuity are thought to explain why, for example, ill-tempered children are more likely than other children to have lower educational attainment, lower social class in adulthood, and more erratic work lives and to experience more divorce (Caspi, Elder, and Bem 1987) . Accordingly, a genetic predisposition to behave impulsively may lead young people to select and to elicit less controlling and structured settings, strengthening an association between the initial genetic predisposition to impulsive responses and environmental factors. These considerations suggest that young people with risky DRD2 will have less social capital than those with little or no such genetic risk. Specifically, Hypothesis 3.-Young people with DRD2 risk will be least likely to be in a network characterized by the presence of link-resource configurations.
When viewed in their totality, hypotheses 1, 2, and 3 suggest that high levels of social capital (link-resource configurations) attenuate DRD2 risk, but students with DRD2 risk will be least likely to have high levels of social capital.
DRD2-Social Capital Interplay and Sex
Could these processes be complicated by sex? Biological studies that link DRD2 with neurobiological structure and function often fail to examine male-female differences. Thus, for example, DRD2 risk has often been presumed to lower neuronal density and binding-site availability equally in the striatal regions of boys and girls. Nevertheless, sex differences in the proposed hypotheses may be observed: girls and boys may be socialized differently such that many behaviors deemed inappropriate in the classroom (e.g., disruptive behaviors) are considered especially problematic for girls. Put differently, typical patterns of socialization will mute or silence DRD2-behavior associations among girls. Thus, Hypothesis 4.-The effect of DRD2 on continuation should be smaller for girls than for boys.
SAMPLE
Add Health was based initially on a nationally representative sample of adolescents in grades 7-12 in the United States. Data have been obtained Educational Continuation S267 from the adolescents themselves, from their parents, siblings, friends, and romantic partners, and from school administrators. The National Quality Education Database provided the sampling frame with its list of all high schools in the United States (N p 26,666). To qualify, a high school had to include an eleventh grade and to have an enrollment of more than 30 students. From this frame, 80 schools were selected. The sample was stratified according to several distinctions, including region, urbanicity (suburban, urban, or rural), school type (public, private, or parochial), ethnic mix, and size. Fifty-two of the 80 schools agreed to participate, and 28 replacement schools were selected based on the stratifying variables. Each of the 80 schools was paired with a middle school (based on its contribution to the high school student body). A total of 145 of the schools agreed to host a confidential in-school survey that focused on adolescent health and friends. This first wave yielded 90,118 students from grades 7-12 (in 1994) . Nearly four out of five schools provided a roster from which the first in-home interview sample was drawn.
From the rosters, students were randomly selected for a one-and-a-halfhour interview, conducted in the home. Approximately 200 students were recruited from schools in each school pair, regardless of size. This procedure resulted in a self-weighting sample. A total of 20,745 adolescents in grades 7-12 (ages 11-19) were interviewed at home. This in-home wave of interviews with target child and parent was carried out in 1995, between April and December. A third wave was collected between August 2001 and April 2002 from wave-1 participants, resulting in 15,197 18-26-yearolds.
The present study draws on data collected from students and parents at wave 1 and from students at wave 3. In wave 1, data were collected from a sibling pairs subsample; 64% of the cases arose from the Add Health probability sample, and 36% of the pairs were collected as a convenience sample. The sibship sample is composed of 1,249 full sibling pairs, 424 half-sibling pairs, and 657 biologically unrelated pairs. DNA data were collected from some of the sibling pairs at wave 3 (n p 2,574), with genotyped DRD2 data available for 2,557 individuals. The average sibship size among the 2,557 individuals is 1.88 (SD p .46); an inspection of the frequency distribution for sibship size shows that almost 79% of the respondents have one other sibling in the data set, and about 17% are singletons.
Thus, the DNA subsample of Add Health is not a probability sample. Comparisons between the fully weighted wave-1 school-based data set and the DNA subsample (not shown, but available upon request) reveal similar levels of parental SES, parental involvement in school, and school quality, as well as somewhat higher levels of talking to parents about school in the DNA subsample. These comparisons also reveal that people in the DNA subsample have parents who are more highly educated and that they are also more likely to belong to a nonintact family and to live in the West (as opposed to the Northeast) and suburban (as opposed to rural) communities.
Finally, among the 2,557 individuals in the DNA subsample, there were missing data from about 10% of respondents for variables from the parent data set, about 2% for the wave-1 youth data, and less than 1% for the wave-3 measure of educational continuation. The total missing data for the administrator data set reflects some nonresponse (about 6%) and also inapplicability (about 20%; e.g., administrators of nonsecondary schools were unlikely to report the percentage of students in college tracks or the percentage of students who would attend college). In this case, multiple imputation is an effective strategy for handling missingness. While the most common practice, listwise deletion, has the virtue of simplicity, it relies on the relatively restrictive assumption that the data are missing completely at random. We use multiple imputation, which assumes only missingness at random (i.e., missingness may be correlated with the observed variables in the model). We use the MICE method implemented in Stata to conduct the imputations (Royston 2005) . All analyses are based on 10 imputed data sets, resulting in an efficiency of estimates exceeding 97% (Rubin 2004 ).
MEASURES
The hypotheses refer to DRD2 and linking and resource components of social capital that are functionally relevant to school continuation. The appendix discusses the genotyping procedure for DRD2. The remaining measures are primarily constructed using factor analysis (unrotated). In cases where the variables used in the factor analysis were categorical in nature, we used a polychoric correlation matrix to estimate the factors. Since some items were reverse coded, we report the absolute value of the factor loadings. In cases where there are only two variables contributing to a measure, we report Cronbach's a instead of factor loadings. In constructing measures involving parents, we use the mean of both parents when information for both residential parents is available. Where information for only one is available, we use that value.
The links are captured by measures of the student-parent relationship and the parent's involvement in the school. First, how much the parent and child communicate about school was measured as a combination of three child-reported measures: how much they talk about grades (factor loading p .60), how much they talk about school projects (.52), and how much they talk about other school-related issues (.60); the response scale Educational Continuation S269 for all items was 0 p no, 1 p yes. The measure of parental connection to the school is derived from two variables: whether the respondent parent is a member of the PTA (0 p no, 1 p yes) and whether or not the parent had engaged in fundraising activities for or volunteer activity at the school (0 p no, 1 p yes; a p .71).
The resource components are captured by SES (of the parents) and school quality. SES is the average of two variables standardized (mean p 0 and unit variance), highest completed parental education (eighth grade or less p 1, more than eighth grade but did not complete high school p 2, went to business, trade, or vocational school instead of high school p 3, high school graduate p 4, completed a GED p 5, went to business, trade, or vocational school after high school p 6, went to college but did not graduate p 7, graduated from college or university p 8, professional training beyond a four-year college or university p 9) and logged household income ($0-$999,000). School quality reflects two questions asked of school administrators: the approximate percentage of students who will go on to a two-or four-year college and the percentage of students in college preparatory tracks (a p .83). School continuation is based on students' self-reports of attained grade level at wave 3 (13 or more p 1; 12 or less p 0).
ANALYTIC STRATEGY
The hypotheses focus on (1) whether DRD2 risk status is related to school continuation (hypotheses 1 and 4); (2) whether configurations of social capital can attenuate this relationship (hypothesis 2); and (3) whether DRD2 alleles are associated with membership in these configurations (hypothesis 3). Hypotheses 1 and 4 are addressed with simple comparisons of continuation rates across groups defined by sex, race, and DRD2 risk.
Hypotheses 2 and 3 are addressed with qualitative comparative analysis (QCA) (Ragin 1989) . QCA is an analytic method that combines Boolean algebra with descriptive statistical analysis. A set refers to a group of people defined by their degree of membership in a category measured by one independent variable. Combinations of sets are called configurations. Rather than trying to discover the net linear effect of single independent variables, QCA assesses how each configuration compares to other configurations on their level of the dependent variable. A great deal of recent empirical work has shown that QCA is useful in studying causally complex processes (Ragin 2000; Roscigno and Hodson 2004; Vaisey 2007) . Indeed, QCA is well suited to the study of contingency (i.e., equifinality and synergy) in gene-environment interplay.
The "crisp" or binary variant of QCA assumes that each person is (1) or is not (0) a member of each configuration of sets. The sets we employ here are genetic risk (G), parents talk about school (T), high SES (S), high parental involvement with the school (I), and high school quality (Q). A crisp-set approach thus yields 2 5 (or 32) configurations of sets, and each person is a member of only one of these configurations. For example, a person in the set of young people with no DRD2 genetic risk, high parental talk, high SES, high parental involvement, and low school quality would belong to that single configuration of sets (i.e., their membership would equal 1 for a dichotomous variable representing that exact configuration of sets), and she or he would not belong to any of the other configurations of sets (i.e., their membership would equal 0 for each of the other 31 configurations of sets).
Given low subsample sizes, particularly for the black boys and girls, we employ a fuzzy-set variant of QCA, which allows for partial membership in sets. Accordingly, T, S, I, and Q are "fuzzified" by converting their Z-scores into their equivalent places on the cumulative normal distribution, which has a natural range of 0 to 1, noninclusive. (The genetic risk variable G remains dichotomous). In order to provide sample-specific fuzzy membership, we linearly rescale these values such that the minimum for each set is 0 and the maximum is 1. Following standard practice (Ragin 2000) , we combine individual sets into configurations using the minimum value of the constituent sets. 3 That is, respondents provide information about a number of configurations of sets simultaneously.
Drawing on fuzzified sets and their configurations, we consider the broad issue of how DRD2 interacts with environmentally contingent forms of social capital. For each one of the 32 configurations, we statistically compare its school continuation rate with the average rate of the 31 other groups. To allow for such comparisons, we generate values for %continuing weighted to reflect different degrees of set membership by using the formula for fuzzy inclusion:
where I sk, y is the extent to which set s is included in outcome set y, and k indexes which of the 32 configurations is under consideration. 4 Each configuration of sets is then compared to the average of the other 31 using a Wald F-test.
These comparisons identify configurations that are significantly different from the rest of the sample in their rates of continuation (either positively or negatively). Among configurations with a significantly higher continuation rate (i.e., standout configurations), we then identify the most parsimonious set of the conditions in which continuation is significantly improved (and the same procedure is applied to configurations with significantly lower continuation rates). In short, these comparisons identify configurations of social capital that attenuate or accentuate genetic risk's effect on continuation when compared with the rest of the sample. QCA is thus readily capable of identifying high levels of synergy among the links and resources shown in figure 1 and substitutable conditions (equifinality) by which these diverse dimensions of social capital may combine with DRD2 to influence educational continuation.
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Finally, to examine correlations involving DRD2 and environmentally contingent forms of social capital, we focus on 16 configurations defined by T, S, I, and Q and compare the distribution of youth with the nonrisk and risk alleles across the 16 configurations. All analyses were conducted with Stata 9 and have standard errors adjusted for nonindependence of observations due to sibships.
FINDINGS
Is DRD2 risk associated with educational continuation to the tertiary level (hypotheses 1 and 4)? Table 1 reports the mean continuation rates for groups defined by race, sex, and DRD2 risk status. For the boys, continuation rates are significantly different between nonrisk and at-risk groups, and the differences are notable in magnitude. White boys without DRD2 risk have an average continuation rate of 59.3, compared to 44.4 for white boys with DRD2 risk. Black boys without this genetic risk have an average continuation rate of 51.5, compared to 34.7 for black boys 4 These ratios and their standard errors are computed taking family clustering into account by using the command ratio, cluster() in Stata 9. 5 We also examined genetic differences in continuation rates within social capital configurations. Combining the social capital variables (T, S, I, and Q) yields 16 configurations. Within each of these 16 configurations, do continuation rates differ by genetic variation (i.e., DRD2 risk vs. nonrisk)? We addressed this question by conducting a Wald F-test of the difference in school continuation rates between these two groups. These analyses compare continuation rates between DRD2 risk and nonrisk groups in the same configuration of sets of social capital. Results from these analyses (available on request) provide additional insights into the findings presented in this article. Note.-Logistic regression is used to compute significance tests to adjust the P-values for using 10 imputed data sets.
with risk. Within each race, these differences are statistically significant, although no such differences are observed for the white or black girls. Thus, consistent with hypotheses 1 and 4, DRD2 risk is associated with continuation to the tertiary level, but only among boys. Because of this lack of association among the white and black girls, the combinatorial analyses that examine the moderating influences of social capital will be presented for white and black boys only. The conceptual model suggests that configurations of social capital will compensate for the association between DRD2 risk and school continuation (hypothesis 2). To address this question, we compared the continuation rates of each configuration of sets with the 31 other configurations of sets. The positive standout configurations-those having statistically better continuation rates than the rest of the configurations-are presented in table 2. For example, adolescents who belong to the configuration g • T • S • I • Q (no genetic risk, high talk with parents about school, high parental SES, high parental involvement in school, and high-quality school) have an average continuation rate of .81, versus a continuation rate of .52 for the remaining 31 configurations. Indeed, students in this configuration of sets are the most likely to continue to the tertiary level.
Using Boolean logic (the Quine-McCluskey minimization algorithm), the nine stand-out configurations shown in table 2 reduce to three parsimonious solutions:
White boys, no DRD2 risk:
White boys, DRD2 risk:
That is, for white boys with no DRD2 risk, two types of configurations 6 Additional analyses showed that there were no configurations of social capital within which the continuation rates of risk and nonrisk girls differed (either white or black). of social capital produce above-average performance: (1) high parental involvement coupled with at least one of high talk, high SES, and highquality schooling; or (2) a configuration of high talk, high SES, and highquality schooling. For students with genetic risk, however, there is only one configuration that suffices: a configuration of high SES, high parental involvement, and high-quality schooling. Thus, the S • I • Q solution that works for students at DRD2 risk is also sufficient to produce high continuation rates in students with no genetic risk. A comparison of continuation rates by risk status within S • I • Q reveals a marginally significant difference in the continuation rates (76% for nonrisk and 67% for at-risk; P p .071). S • I • Q thus appears to be quite advantageous for school continuation among all boys, regardless of genetic risk status. Table 3 presents the negative standouts, those configurations of sets with statistically worse than average continuation rates than the rest of the configurations. With respect to school continuation, the worst configuration of capital is G • t • s • i • q (DRD2 risk, do not talk to parents about school, parents have low SES, parents are not involved in school, and school is low in quality); students in this configuration have a continuation rate of .473 (vs. .536 for the remainder of the configurations). Once again, these 10 worst configurations can be reduced to more parsimonious solutions, presented by DRD2 risk status:
White boys, no DRD2 risk: i • s • (q ϩ t).
White boys, DRD2 risk
For white boys with no DRD2 risk, a significantly lowered continuation rate depends on the presence of several disadvantages: low parental in- volvement, low SES, and at least one of low school quality and low parental talk. On the other hand, boys with DRD2 risk need only low parental involvement and one of low SES and low talk for a decreased probability of continuation. Additionally, a configuration of high level of talk, low SES, and low school quality also stands out as likely to diminish the chances of school continuation. Given the constraints of data, we can only speculate that talking with poorly educated parents about a lowquality school does more harm than good.
Comparing the parsimonious solutions across DRD2 risk statuses reveals a common configuration of sets: s • i • (q ϩ t). That is, white boys with low parental SES, low parental involvement, and at least one of low school quality and low levels of talk with parents are less likely than others to go on to tertiary education, regardless of genotype. Though both nonrisk and at-risk boys in this configuration are less likely than others to continue their education, there are significant differences within the configuration. Only 30% of the at-risk boys continue in school, in contrast to 42% of the nonrisk boys. This difference is statistically significant at P p .006. Thus, s • i • (q ϩ t) lowers continuation rates for both DRD2 allele groups, and boys with DRD2 risk fare even more poorly than boys without DRD2 risk. In any event, the results establish that, for white boys with DRD2 risk, the best shared configuration, S • I • Q, attenuates genetic differences, while the worst shared configuration, s • i • (q ϩ t), accentuates genetic differences; the respective continuation rates of these configurations are .67 and .30, markedly different.
A final step is to consider the issue of DRD2-social capital correlationwhether genetic risk associated with DRD2 is associated with configu-rations of social capital that would decrease the likelihood of continuation. To examine this question, we estimate a correlation between the number of boys in a configuration and the average %continuing in that configuration (i.e., a correlation based on n p 16, referring to the 16 configurations of social capital). Among the white boys with DRD2 risk, the correlation is .057 (P p .89), indicating that the white boys with DRD2 risk are not more or less likely to be in settings that would diminish the likelihood of continuation. Among white boys without genetic risk, however, the correlation is .441 (P p .10), suggesting that boys without risk are more likely to be members of high-continuation configurations.
About 24% (n p 88) of all white at-risk boys and 28% (n p 145) of white nonrisk boys fit best in the S • I • Q configuration. Even accounting for the marginal distributions, nonrisk boys are more likely to find themselves in the high-performing S • I • Q configuration (P p .025, two-tailed test). In this sense, the white boys who most need help from social structure are somewhat less likely to get it. Conversely, the at-risk white boys are significantly more likely than the nonrisk white boys to be found in the most detrimental shared configuration. About 27% (n p 96) of at-risk white boys fit best in the s • i • (q ϩ t) configuration, while only 19% of nonrisk boys (n p 98) fit best in this configuration (significant at P p .000, two-tailed test).
Taken together, the results for white boys warrant several conclusions. First, a configuration of high SES, high parental involvement, and highquality schooling (S • I • Q) can largely compensate for DRD2 risk. Second, a configuration of low SES, low parental involvement, and at least one of low school quality and low parental talk about school (s • i • [q ϩ t]) is linked to exceptionally low levels of school continuation regardless of DRD2 risk status. Unlike the case of the shared positive solution, the shared negative solution preserves significant genetic differences. Finally, at-risk boys are more likely than nonrisk boys to be in the lowest shared configuration in terms of continuation rates. Thus, black boys with no genetic risk have higher continuation rates with either high-quality schooling and at least one of high SES and high parental involvement, or high talk with parents about school, high SES, and high parental involvement. Central to these parsimonious solutions for black boys is high parental SES and high parental involvement at the school. Notably, the reduced solution for the black boys with DRD2 risk is S • I • Q, which is also the reduced solution for the white boys with DRD2 risk. Similarly, the at-risk and nonrisk black boys share the solution S • I • Q, which was also observed for white boys. Finally, within S • I • Q, the average continuation rates for at-risk boys is .598, compared to .763 for nonrisk boys, which is not a statistically significant difference (F[1,164] p 2.23; P p .137). The consistency of these findings between the white and black boys provides compelling evidence for the importance of high SES parents, high parental involvement in school, and highquality schooling in improving school continuation regardless of DRD2 risk. Table 5 presents the negative standouts, those configurations of sets with statistically lower average continuation rates than the rest of the configurations. Black boys without DRD2 risk do not appear in table 5, which means that only configurations with DRD2 risk have average continuation rates that are statistically lower than all other configurations. Indeed, the only parsimonious solution is s • i: black boys with DRD2 risk and parents of low SES who are not involved in their schools have especially poor continuation rates.
Finally, we estimate a correlation between the number of boys in a configuration and the average %continuing in that configuration. Among the black boys with DRD2 risk, the correlation is Ϫ.338 (P p .115), suggesting that black boys with this genetic risk are somewhat less likely to be in social capital configurations with high continuation rates. Among black boys without DRD2 risk, the correlation is Ϫ.193 (P p .530), suggesting little relationship between membership and continuation rates among these boys.
CONCLUSIONS AND DISCUSSION
The present study illustrates the mutual benefit that can result from sociological studies that incorporate molecular genetic data. Given their expertise, sociologists are well suited to the conceptualization and measurement of social context as it contributes to gene-environment interplay. And by taking genetic differences into account, sociologists will be better positioned to identify aspects of context that matter, for whom they matter, and why they matter. These points have been illustrated with the strategic example of DRD2, social capital, and continuation beyond secondary school. After acknowledging limitations to our empirical example, we will discuss new insights regarding social capital and then consider a rapprochement between sociology and the genetically informed study of behavior. First, there is no "college gene." Success in school and the likelihood of extending one's education beyond secondary school undoubtedly depend on many skills that are probabilistically influenced by genetic action. Our theoretical model posits that risk associated with DRD2 increases the likelihood of behaviors that undermine a student's ability to do well in school and, thereby, the likelihood of continuing education beyond high school. But what are these behaviors that trace to DRD2 and that interfere with school performance? Prior research is suggestive in only molar terms: impulsivity, poor ability to learn in a system of rewards and punishments, poor ability to delay gratification, disruptive behavioral disorders, and psychopathological symptoms. Exactly how students differ in their schoolrelated behavioral repertoires is unknown, however. This question is es-pecially compelling given that DRD2 risk was not associated with a significant decrement in school continuation for white or black girls.
Second, given limitations in sample size and measures, we can only consider a small number of relevant indicators of social capital and genetic candidates. As with all studies conducted in a qualitative comparative framework, our models were formulated with attention to theory and prior research. Nevertheless, there are numerous measures of the links and resources shown in figure 1 that may be relevant. Most notably, we are unable to examine the link between the student and the school, thought to be especially important in cases of disengaged, low SES, non-Englishspeaking parents. In addition, there are many plausible genetic candidates that might be relevant, including candidates associated with impaired decision making, antisocial behaviors, and addictive behaviors. With the larger genetic sample of wave 4 of Add Health, we will be able to examine many additional, plausible possibilities.
Finally, we cannot rule out the possibility of spurious findings. Perhaps DRD2 is not in itself important, but rather is closely associated with other genetic candidates that are causally linked to behaviors that detract from a person's educational accomplishments. Our conceptual model is based on a persuasive and growing body of evidence with respect to genetic and social mechanisms, and indeed it generated a set of hypotheses that proved insightful. Similarly, perhaps the dimensions of social capital shown in figure 1 are not important, but rather are closely related to other social variables that actually do alter the probability of educational continuation. There is, however, a very large literature-based on diverse samples, measures, and research designs-that underscores the importance of the social capital variables that we have studied for educational attainment. The present research design also does not allow us to consider the role of the parents' genetics; along with the fact that the child carries the risky version of DRD2, perhaps it is equally or even more decisive that at least one parent carries the risky version of DRD2 as well. Like all nonexperimental studies, the present findings support provisional conclusions that call for further study with other samples, measures, designs, and statistical models.
Social Capital-DRD2 Interplay
The results suggest that DRD2 risk is associated with decreased likelihood of school continuation (consistent with hypothesis 1), but only for boys (consistent with hypothesis 4). We originally hypothesized that DRD2 risk status would not significantly alter the likelihood of continuation among girls on the basis of socialization. At the same time, there is growing evidence for sex differences in striatal dopamine release that would put boys who carry DRD2 risk at a greater disadvantage with respect to behavior than their female counterparts de los Cobos et al. 2007 ). In turn, such biological differences may reflect differences in socialization, other biological differences between the sexes (such as sex hormones; see Munro et al. 2006) , or the interplay of differing patterns of socialization and biological substrates. That is, we can not at present delineate the role of socialization in the boy-girl difference in the association between DRD2 and educational continuation.
Hypothesis 2 proposed that several different configurations would compensate for DRD2 risk and that common to all of these configurations would be at least one link and its two "adjacent" resource elements, or one resource element and its two adjacent links (see fig. 1 ). The results identify one shared configuration capable of compensating for DRD2 risk, S • I • Q, and it does indeed include one link (parental involvement in the school) and its adjacent resource elements (parental SES and school quality). This result holds for both white and black boys, and statistical comparisons within the configuration suggest that S • I • Q compensates significantly for DRD2 risk.
We also examined whether the absence of social capital would be associated with decrements in continuation rates. Once again, configurations of links and resource elements were necessary. For the white boys, low parental SES and school involvement coupled with low school quality or low talk with parents lowered the continuation rate, irrespective of genetic risk. For the black boys with DRD2 risk only, low parental SES and low parental involvement decreased the continuation rate. Overall, the empirical findings are quite consistent with the synergy dimension of environmental contingency but do not suggest processes marked by high levels of equifinality. Table 6 juxtaposes the continuation rates for the best and worst parsimonious sets shared by the risk and nonrisk groups. The table shows that continuation rates are highly responsive to social capital and DRD2 risk and that configurations of social capital have the capacity to attenuate or accentuate the effects of DRD2 risk. For example, the base continuation rate for nonrisk white boys is 59.3%, which is comparable to the 66.9% rate among at-risk white boys with high parental SES, high parental involvement in school, and high-quality schooling (S • I • Q). The base rate for at-risk white boys is 44.4%, which compares to the 42.1% continuation rate of nonrisk white boys with a highly disadvantageous configuration of social capital, s • i • (q ϩ t). In the extremes, nonrisk white boys with the S • I • Q configuration have an average continuation rate of 76.1%, more than double the 30.1% continuation rate of at-risk white boys in s • i • (q ϩ t) configurations. The same general patterns hold for black boys. For example, nonrisk black boys with high social capital (S • I • Q) have an average continuation rate of 76.3%, which is in stark contrast to the 21.1% continuation rate of at-risk black boys who are low in social capital (s • i).
Hypothesis 3 concerned the issue of gene-environment correlation, proposing that boys with DRD2 risk would be less likely to be found in configurations of high social capital. This expectation was supported for black boys with DRD2 risk, who were less likely to be in configurations marked by high continuation rates. For white boys with DRD2 risk, no such pattern was observed. There was still evidence of a gene-environment correlation, however: white boys without DRD2 risk were more likely to be in configurations of high continuation. These differing pieces of evidence for black and white boys suggest the usefulness of viewing gene-environment correlations as assessments of how each allele (DRD2 risk and nonrisk) is distributed across configurations of contextual variables.
Genetics, Social Structure, and Behavior: Rapprochement What would we have learned had we conducted our study with no reference to DRD2? There are three ways to answer this question. First, mathematically, the estimated continuation rates would represent averages across DRD2 risk and nonrisk groups, weighted by the sizes of these subgroups. Second, conceptually, we would be no closer to understanding the person-level and social psychological mechanisms by which social capital contributes to educational outcomes. Many studies of the behavioral correlates of DRD2 suggest plausible social psychological mechanisms by which social capital can compensate (or "override") this genetic predisposition, including impulsivity, school attachment, and risk taking (see Bauldry and Shanahan 2008) . Our article takes us one step closer to examining such mechanisms and serves as an empirical illustration of Freese's (2008) point: the inclusion of genetic data in sociological investigations will highlight the need to find social psychological mechanisms by which social structures are associated with behavior. Third and finally, had we not incorporated DRD2 into this study, we would have neglected to engage public and scientific discourses about the role of genetics in behavior, discourses that are otherwise dominated by biological and psychological themes. As table 6 makes abundantly clear, the sociological study of genetic data serves to highlight the importance of social context for mediating and moderating the effect of genetic predispositions on an important stratification-related outcome. It is time for this insight to diffuse beyond sociology.
Indeed, this article is just one example of how the study of genes and behavior has moved far beyond genetic determinism and is now intently focused on how specific genes and specific attributes of social context conjoin to make specific behaviors more or less likely. Sociology has much to offer to and much to gain from such endeavors. Its hallmark interest in the complexities of social context-its manifold dimensions and their temporal qualities-is unique and essential to understanding the nature of gene-environment interplay. A better specification of individual differences (by considering genotype) will likely increase the salience of environmental factors in traditional social and demographic analysis. By isolating genetically distinct and important groups, we may gain new insights about which configurations of context really matter for those "in need," "at risk," and so on.
The sociological niche in interdisciplinary studies of gene-environment interplay is obvious, but organizational impediments to such studies are challenging. Interdisciplinary collaborations call for constant retroductive movement among sociology and disciplines such as psychology, genetics, and neuroscience. In turn, the old division of labor, which enshrined the disciplines by way of departments, professional associations, and journals, must make allowances for new forms of scholarly organization that maintain areas of expertise but are nevertheless fully open to the multifaceted nature of behavior and well-being.
APPENDIX Description of DRD2 and Its Behavioral Correlates
Location and genotyping.-DRD2 encodes the dopamine D2 receptor, which plays a critical role in the functioning of many neural circuits in the human brain. The gene spans over 270 kb (1 kb p 1,000 base pairs) with a large first intron (250 kb) and maps to 11q22.3-11q23.1 (Eubanks et al. 1992) . The TaqIA polymorphism (Grandy et al. 1989 ) is the most commonly studied and is located about 10 kb downstream from exon 8, which is the end of the DRD2 gene (Kidd et al. 1996) . The TaqIA polymorphism refers to a single nucleotide polymorphism (SNP) in the 3 untranslated region of the gene (and so may act via an associated, functional polymorphism in an adjacent gene). The A1 allele has a point mutation CrT (TCGA to TTGA), which eliminates the TaqI site. This polymorphism was assayed at the Institute of Behavioral Genetics at the University of Colorado, Boulder.
The DRD2 TaqIA assay (Haberstick and Smolen 2004) was performed using the fluorogenic 5 nuclease (Taqman, Applied Biosystems [ABI], Foster City, Calif.). Unlabeled forward and reverse primers were purchased from Integrated DNA Technologies (Coralville, Ia.). VIC-and FAM-labeled probes were puchased from ABI. All reactions were performed in an ABI Prism 7000 Sequence Detection System using the allelic discrimination mode (Livak 1999) . Reactions contained 1 ml (approximately 20 ng) of DNA, 8.5 ml of water, 0.5 ml of 40x primer/probe mix and 10 ml of 2x Taqman Universal Master Mix. Final primer and probe concentrations were 900 mM and 200 mM, respectively. The sequences of primers and probes were forward primer: 5 -GTGCAGCTCACTCCATCCT-3 ; reverse primer: 5 -GCAACACAGCCATCCTCAAAG-3 ; probe 1: 5 -VIC-CCTGCCTTGACCAGC-NFQMGB-3 ; probe 2: 5 -FAM-CTGCCTCGACCAGC-NFQMGB-3 .
Probe 1 (VIC/NFQMGB) anneals to the A-containing SNP (TaqIA-1, 304 bp, no restriction site), and probe 2 (FAM/NFQMGB) anneals to the Gcontaining SNP (TaqIA-2, 178 bp, containing the restriction site.) Cycling parameters used were a 10-minute hold at 95ЊC followed by 40 cycles of 92ЊC for 15 seconds and 60ЊC for 60 seconds. Each 96-well plate included six nontemplate controls, four samples homozygous for the A SNP, four samples homozygous for the G SNP, and two heterozygous samples. Genotypes were scored independently by two individuals.
Preliminary analyses supported the distinction between DRD2 A1ϩ (A1A1 and A1A2) and A1Ϫ (those students homozygous for A2), a distinction supported by many other studies (e.g., see Noble's [2003] review). Research conducted at the Institute of Behavioral Genetics indicates that DRD2 TaqIA is in Hardy-Weinberg equilibrium.
Behavioral correlates.-DRD2 has been linked with phenotypes that would be disadvantageous in educational settings. Positron emission tomography shows that the presence of the DRD2 TaqI A1 allele is associated with lower density of dopamine receptors and a reduced number
